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ABSTRACT 
The early embryonic and larval stages of· OpisthoptertlS 
tardoore are described and discussed. The developitt'f :;. 
eggs of stages upto 21 hours after collection and larvae 
upto 118 hr after hatching were reared in the laboratory. 
Seasonal occurrence uf the eggs In the Vellar estuary, 
Porto Novo (lat. 11° 29'N; 79° 46'E} was recorded for a 
period of two years (Nov. 19,77 to Oct. 1979). Variation 
in rnyotomic counts in the larvae is critically reviewed 
with earlier works. 
INTRODUCTION 
The long finned herring, Opisthopterus tardoore, is a commes·.,. 
cially important clupeiform fish c.ommon in Indian coastal waters. 
The biology of. this fish was studied by Radhakrishnan 1967, 
1968). Previous studies on the early stages include those by 
John (1951 )"from Madras coast, Bensam. (1967) from Cannanore 
in the southwest coast of India and by Venkataramanujam (1975) 
from Porto Novo coast. In the present account, embryonic and 
early larval stages upto 118 hours, successfully reared in the 
laboratory' are dealt with. 
MATERIAL. AND METHODS 
The eggs were collected with a :zooplankton net (bolting 
silk cl·oth, no 1 D, 158 Jt) from the Vellar estuary by a mechani~ 
sed boat< At the time of collection, surf ace water temperature 
Present addressit Marine Science and Fisheries Ct:mtre9 Ministry of 
Agriculture and Fisheries, P.O. Box: 467, Muscat, Sultanate of Oman. 
316 THANGAAJA 
and salinity were recorded. Eggs were sorted from the plankton 
sample and maintained in filtered and well aerated estuarine 
water. Terminology and other laboratory rearing techniques 
followed by Thangaraja (1982) were adopted for the present 
studye Drawings were made using camera lucida. 
RESULTS AND DISCUSSION 
Egg : These eggs were collected at about 8.30 pm. at high 
tide. They are pelagic, spherical, transparent, unpigmented and 
0.85 mm in diameter. Perivitelline space is very narrow. Yolk 
is segmented and oil globules absent. 
Stage I (Fig.l) : The eggs were drawn 1 1/2 hours (1 0.00 p.m.) 
after the collection. Cell division is complete and the eggs 
assume the blastular stag~. 
Stage ll (Fig.2) : This stage was sketched 9 hours after 
collection ( 4. 00 am). The egg is in advanced gastrular stage, 
but the primordial embryo is discernible. 
2 
0.5 mm -1 
Figure l. Developing egg stage I 
" 2. Developing egg Stage II 
3. Developing egg stage III 
4. Newly hatched prolarva 
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Fic;pue: 5. 15 hour prolarva. 
6. 24 hour prolarva 
Stage III (Fig.3) : This is the 21 hour stage after collection. 
The embryo 
yolk sphere 
and pulsating 
so mites. 
is fully grown and prominent, and surrounds the 
almost fully •.. Developing eyes, auditory vesicles 
heart are visible. There are about 36 mesodermal 
Newly hatched prolarva (Fig.4) : All the eggs hatched in 
between 9.00 and 10.30 pm on the night of the following day, 
about 25 hours sin~e collection. The larvae are 2.89 mm in total 
length. The yolk sac is heavy and occupies more than half the 
total length ·of the larva. The posterior extremity of the yolk 
sac is followed by a tubular and straight alimentary canal which 
ends at the anus. The head is not free from the yolk sphere. 
The larval finfold is entire and continuous. The segmentation 
of the yolk is still clear. There are 28 preanal and 22 postanal 
myotomes, which tally with the total vertebral count of 50 
in the adult. The auditory vesicles, tubular heart and unpigmented 
eyes are more prominent. There are faint striations on the caudal 9 
indicating the appearance of the caudal rays. 
15 hour prolarva (Fig.5) : The larva has increased to 3.00 
mm in length. Absorbtion of yolk is evident from the reduction 
in the size of the yolk sac. The myotomic count remains the 
same as in the previous stage. The head is not yet free from 
the yolk sac. The body tapers towards the posterior end. There 
are no pigments on the body. ·The mouth is not yet open and 
ttle eyes are unpigmented. The auditory vesicles are slightly 
larger in size and the heart is sac-like posteriorlyo More striations 
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are discernible on the caudal region. 
24 hour prolarva (Fig.6) : Length of the larva is about 3.67mm. 
Yolk sac is further reduced in size. There are no marked changes 
in the morphology of the alimentary canal, mouth, eyes and 
heart. The larva is still very transparent and leaf-like. Caudal 
rays have increased in number. 
36 hour pro larva (Fig. 7) : A marked reduction of yolk sac 
and an increase in the number of caudal rays characterise this 
stage. 
7 
"" 
o.s mm 
Figure: 7. 36 hour pro larva 
n 8,. 48 hour pro larva 
II 9. 60 hour postlarva 
II 10. 72 hour post larva 
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o.s "'"' 
Figure: 11. 90_hour postlarva 
12. 118 hour postlarva 
48 hour prolarva (Fig.B) : There is a reduction in the length 
of the larva to 3.18 mm. · Formation of pigments in eyes and 
the appearance of pectoral fin as a· bud-like structure are noticed. 
Yolk is. fully absorbed, leaving only a tiny knob as the remnant. 
The auditory sac is enlarged to about half the size of the eye. 
Anus remains in its original pos~tion. 
60 hour postlarva (Fig.9) : The larva is about 3.33 mm. 
The ·marked changes in this stage are. : the formation of the 
mouth and the complete absorbtion of yolk, both signifying the 
transformation from prolarval to the postlarval phase. The alimen-
tary canal has differentiated into oesophagus, stomach and intest-
ine. The · eye.s are highly pigmented and movable as in the adult. 
The pectoral fins are larger, but the rays are not yet fully deve-
loped. 
62 hour postlarva (Fig.lO) : Concentration of pigments is 
the important change taking place at this stage. The pigments 
are black and of stellate type. They are distributed on the abdo-
men along the alimentary canal region, ventrolaterally along 
the anterior part of the body and on both sides of the body 
along the posterior part; 2 chromatophores are present at about 
the middle of the body just behind the abdomen and another 
3 on the · postanal part, near the caudal. The auditory '·sac is 
bigger than the eye. 
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90 hour postlarva (Fig.ll) : Total length of the larva is 
3.29 mm. The heart is perfectly sac-like. the chromatophores 
are pro.minent~ one pair, below pectoral fin on both. sides of 
the alimentary canal region; three prominent stellate chromato~ 
phores on the dorsolateral aspect of the alimentary canal region 
just behind the pectoral; still posteriorly a chain-like, somewhat 
ramified chromatophores on both sides of the alimentary canal 
region upto the level of the anus. Pigments have appeared at 
about the middle of the body just above the anus and on the 
caudal rays on both sides of the caudal tip. Chromatophores 
present· in the previous stage on the postanal part and just behind 
the abdomen on the middle of the body have disappeared. The 
caudal rays are now straight and reach the periphery of the 
caudal finfold. The auditory sacs are much bigger than in the 
previous stage. 
118 hour postlarva (Fig.12): Total length is reduced to 
3.11 mm. The jaws are toothed and equal in length. The auditory 
sacs are reduced to the size of the eye. The chromatophore 
pattern is different. The ramified chromatophores have changed 
into punctate and stellate types. There is a group of stellate 
chromatophores in the cardiac region followed by a few stellate 
chromatophores in the postcardiac region; there are a few punc-
tate chromatophores in the anal region and four in between 
the anus and the tip of caudal ventrolaterally; there is no change 
in the pigment on the caudal tip. Rays have developed in the 
pectoral fins. Myotome number remains the same as in the newly 
hatched larva (28 + 22 ::: 50). 
Discussion : The eggs of Sardinella (Clupea spp) (Delsman, 1926 
a, 1933; Devanesan, 1943; John, 1951; Nair, 1959) are characteri-
sed by a wide perivitelline space, one oil globule .and embryonic 
pigmentations. The eggs of white sardine, Esculosa thoracata = Clu-
peoide lile (Delsman, 1933; Devanesan and John, 1941; Nair, 
1951) and Anadontostoma chacunda = Dorosoma chacunda (Deism an, 
1926b, 1933; ;Bapat, 1955; Thangaraja and Ramamoorthi, 1980) 
contain many oil globules. The eggs of Opisthopterus tardoore can 
be differentiated from those of Sardinella chiefly by the absence 
of a wide perivitelline space, an oil globule and embryonic pigmen-
tation. 
In such characteristics as the absence of oil globule and 
embyonic pigmentation and the presence of yolk segmentation, 
0. tardoore resembles Thryssa = Engraulis spp (Delsman, 1.929; 
John, 1951; Nair, 1952; Bapat, 1955). The perivitelline space 
in the egg of 0. tardoore is narrower than in the egg of Thryssa 
spp. (Bensam, 1967). The characteristics given above for O.tardoore 
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are found to· agree with the description of the same given by 
Bensam ( 1967). 
Bensam (1967) observed 38 preanal and 16 postanal (total 
54) myotomes in a newly hatched prolarva of 0. tardoore. · In the 
present study, the newly hatched prolarva has a vertebral count 
of 28 + 22 = 50, which is dnastically different from that recorded 
by Bensam (1967). However, the total myotomial count agrees 
with the adult vertebral count of 50, although the formula is 
different (17 + 33). 
Opisthopterus tardoore differs from other clupeiforms in 
the lower number of preanal vertebrae ( 17), although the total 
vertebral count is 50. The arrangement of vertebrae in the local 
clupeiforms is as follows : · 
Sardine~lla fimbriata 
S. brachysoma 
Hilsa kelee 
S. longiceps 
s~ leioqaster 
s. sirm 
Anadontostoma chacunda 
Esculosa thoracata 
and. in the Engraulidae : 
Thi'issina baleama 
Thryssa mystax 
T. setirostris 
T. kammalensis 
T. grayi 
T. dussumieri 
2·9 + 16 = 45 
27 + 15 = 4Z 
27 + 16 = 43 
30 + 16 = 46 
29 + 14 = 43 
28 + 14 = 42 
25 + 16' = 41 
24 + 16 = 40 
19 + 22 = 41 
21 + 25 = 46 
19 + 26 = 45 
18 + 23 = 41 
20 + 25 = 45 
17 + 24 = 41 
These observations indicate that the total number of vertbrae 
in all these species is significantly less than in 0. tardoore. 
Delsrnan ( 1933) found tbat the forward migration of anus 
in clupeiforms covers a distance of 9 to 12 myotomes. In fishes 
belonging to Sardinella = Clupea, he observed a forward movement 
of the anus by 9 to 11 myotomes. In Anadontostoma = Dorosoma 
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the distance covered is 12 myotomes and in Hilsa = Clupeiodes 10 
myotomes. In 0. tardoore, the anus has migrated a distance 
of 11 myotomes to attain the adult preanal vertebral count 
of 17. But Bensam ( 1967) has shown that the newly hatched 
prolarva has 38 preanal myotomes in which case, the anus has 
to migrate a distance of 21 myotomes. However neither Delsman's 
observations on clupeiforms nor the present study indicate such 
a long migration of anus as is implied in Bensam's (1967) observa-
tions. 
According to Bensam ( 196 7) the migration of anus is very 
perceptible in each stage from the prolarva to postlarva. On 
the contrary, the current observation shows that the forward 
migration of anus is a rather slow process upto 118 hours from 
the hatching of the larvae. 
Delsman (1926c) further stated that in all clupeid larvae 
the number of preanal myo tomes is be tween 30 and 40 and in 
engraulid larvae 20 to 30. In none of the newly hatched larvae 
of sardines or engraulids he observed 22 postanal myotomes. 
Since the number of postanal vertebrae in the adult of 0. tardoore 
is very high (33), the presence of only 22 postanal myotomes 
in the newly hatched prolarva. is significant. The presence of 
28 preanal myotomes in 0. tardoore is thus an exception to 
Delsman's generalization that all clupeid larvae possess 30 or 
more preanal myotomes. 
The eggs were collected twice from the surface water, 
the first batch from . January to April (Sal. 23.40-28.77°/ 00 and 
Temp. 27.43-31.18°C) and the second batch from July to October 
(Sal. 30.58 to 31.78° I 00 and Temp. 28.75 to 30°C)._ Ramamoorthi 
(1954) demarcated the Vellar estuary into the marine, the gradient, 
the tidal and the freshwater zones. The eggs were distributed 
upto the tidal zone of the estuary. Comparatively more eggs 
were collected from the tidal and gradient zones. The spawning 
time was probably in _late evening hours since the very earliest 
developing eggs had been collected between 7.30 and 8.30 pm. 
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